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Near-field acoustic source localization based on
beam space processing

Taek-Ik Kwon

Department of Radio Communication Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

The passive sonar systems estimate the target position using the
radiated noise from ship such as machinery noise, cavitation noise,
etc. In passive localization problem, various approaches have been
investigated such as time difference of arrival (TDoA), the
triangulation method and focused beamforming. However, when
multiple targets exist, it can create problems with localization based
on TDoA. It is difficult to obtain an accurate cross-correlation when
other interference signals are present at the same time. Focused
beamforming estimates the positions by measuring the spatial
spectrum. Unlike localization based on TDoA and triangulation, this
method has no classification problems.

In this thesis, a focused array algorithm is proposed to reduce
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the computational complexity. The focused MVDR(minimum variance
distortionless response) and MUSIC(multiple signal classification)
algorithm is typically used to estimate location. It has high spatial
resolution but it also has a high computational complexity. The
main complexity load of the focused MVDR algorithm is in inverse
matrix. And for the focused MUSIC algorithm it is in
eigen-decomposition. The computational complexity of those depends
on the dimensions of the correlation matrix. To reduce
computational complexity, the dimensions of the correlation matrix
using beam-space transformation are reduced. The beam-space
signals are transformed from the originally received signal using the
fact that the far-field beamformers have different direction.
Simulation results are presented to evaluate the performance of the
proposed method compared to the previous method. The
computational complexity of the proposed method is lower than that
of the previous focused beamforming, but it has a similar range

resolution

KEY WORDS: MVDR(minimum variance distortionless response),
MUSIC(multiple signal classification), Source localization, Near-field

source, beamspace, Focused beamforming
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ot =% MVDR(minimum variance distortionless response)
/43 MUSIC(multiple signal classification)
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Primary real-valued computations
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Table 4.1 Resolution performance of the proposed method according

to the number of subarray

Resolution
Focused delay-and-sum 39°
Focused MVDR 10°
Focused MUSIC 0.5°
Beam-space focused M=16 1-40
MVDR M=8 17
M=4 2.2°
Beam-space focused M=16 0.9 i
MUSIC M=8 13
M=4 1.8°
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